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(§) Water blocking composites and their use in cable manufacture. 

(57) A water blocking composite for use in cables 
which comprises one or more strengthening 
members or buffer tubes impregnated with or 
coated with a mixture of a thermoplastic resin 
and a water-swellable particulate material. 
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The present invention relates to water blocking 
composites and their use in cable manufacture and, 
in particular, their use in the manufacture of commu- 
nications cables using fibre optics. 

Cables, in particular communication cables using 
fibre optics, can quicWy be damaged by water in- 
gress, particularly if the water travels along the inside 
of the cable to splices, junctions, signal boosters etc. 
In the case of underwater or buried cables this prob- 
lem can be quite serious. The ingress of water into the 
cable may be simply by the diffusion of water through 
the outer polymeric jacket, or by rupture of the outer 
jacket. Rupturing of the outer jacket may be caused 
by rodent or insect attack, by impact or by abrasion. 

A number of methods exist for combatting this 
problem. The most widely used approach is to fill the 
inner regions of the cable with a hydrophobic gel-like 
compound, such as that sold under the Trade Name 
Rheogel. This approach suffers from a number of dis- 
advantages, including inefficiency of filling all of the 
voids within the cable, the process is messy and time 
consuming, and the adhesion of cable splices is dif- 
ficult to achieve due to the gel interfering with welding 
operations or adhesives. 

Superabsorbent polymers, e.g. partially cross- 
linked polymers which absorb many times their own 
weight in water, and swell considerably without dis- 
solving, to form a gel have also been used. Such su- 
perabsorbent polymers have been provided in the 
form of wide sandwich tapes consisting of a layer of 
a superabsorbent polymer powder sandwiched be- 
tween two layers of a non-woven fabric. Tapes of this 
type have been described, for example, in US-A- 
4837077 and EP-A-0024631. However, these prod- 
ucts are expensive and cause considerable unwant- 
ed increases in cable diameters due to their thick- 
ness. 

Fibrous substrates with superabsorbent polymer 
incorporated therein, such as aramid substrates, 
have also been used, particularly as strengthening 
wraps for the inner portions of cables. Substrates of 
this type have been described in EP-A-0482703. 
However, the methods used to deposit the superab- 
sorbent onto the fibres are not particularly effective 
and do not result in a high level of superabsorbent on 
the fibrous substrate. Furthermore, the fibres are not 
effectively bound together which leads to potential 
problems of loose fibres during cable assembly proc- 
esses. Some methods of applying the superabsor- 
bent to the fibres involve the use of organic solvents, 
with consequential environmental concerns. 

We have now developed a water blocking compo- 
site for use in cables, and a method for the prepara- 
tion thereof, which overcomes the disadvantages dis- 
cussed above. 

Accordingly, the present invention provides a wa- 
ter blocking composite for use in cables which com- 
prises a strengthening member or buffer tube impreg- 



nated with or coated with a mixt ure of a thermoplastic 
resin and a water-swellable particulate material. 

Figure 1 illustrates diagrammatical ly one method 
of preparing the water blocking composites of the in- 
5 vention. 

A strengthening member in a cable is a compo- 
nent with a substantially higher modulus than the 
plastic elements of the cable construction. Its pur- 
pose is to limit the elongation or compression of the 
10 cable when the cable is subjected to thermal or mech- 
\ anical loads. 

The water blocking composite may comprise a 
strengthening member which is a central strengthen- 
ing member, an upjacketed central strengthening 
15 member, or intermediate strengthening member or 
spacer, or an outer strengthening wrap. 

It will be understood that an upjacketed central 
strengthening member comprises a rod- like compo- 
site which is coated with a polymeric jacket in order 
20 to achieve good packing with the other components 
of the cable. 

The strengthening member may comprise a fi- 
brous substrate which is impregnated in accordance 
with the present invention. The fibrous substrate is 
25 preferably glass fibre, but may alternatively comprise 
a man-made fibre such as aramid, particularly those 
sold under the Trade Names TWARON and KEVLAR. 
The fibrous substrate is preferably in continuous form 
and may comprise glass fibre filaments, glass fibre 
30 tow bundles, glass fibre rope or glass fibre rod. 

Buffer tubes which may be coated in accordance 
with the invention contain the fibre optic cables or 
other communication media. 

The thermoplastic resin which is used to impreg- 
35 nate or coat the strengthening member or buffer tube 
may be any thermoplastic polymer, or mixture of poly- 
mers, preferably a low melting point polymer or poly- 
mer mixture such as a low-melt adhesive composi- 
tion. 

40 The water-swellable particulate material which is 

used in the present invention is preferably a superab- 
sorbent polymer such as an acrylate, urethane or cel- 
lulosic based superabsorbent material, preferably a 
partially crosslinked acrylate polymer. 

45 The water blocking composite of the present in- 

vention may be prepared in various forms, for exam- 
ple as a ribbon, tape or rod, depending upon the in- 
tended use thereof. It will be appreciated that a range 
of differently shaped ribbons, tapes or rods may be 

50 provided, depending on the particular application. 
Furthermore, the thickness of the water blocking 
composite can be readily controlled which prevents 
an undue increase in the cable dimensions. In one as- 
pect of the present invention, the water blocking com- 

55 posite acts as a strengthening member for a cable. It 
may be in the form of a rod and be incorporated into 
the cable as a central strengthening member, or an 
upjacketed centra! strengthening member, or it may 
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be in the form of a tape or ribbon and be incorporated 
into the cable as an outer strengthening wrap. Al- 
though the water blocking composite may act as a 
strengthening member it also performs its primary 
function of water blocking. 5 

The present invention also includes within its 
scope a method for the preparation of a water block- 
ing composite for use in cables, which method com- 
prises impregnating or coating a strengthening mem- 
ber or buffer tube with a molten thermoplastic resin 10 
having a water-swellable particulate material dis- 
persed therein, and cooling the impregnated fibrous 
substrate to solidify the thermoplastic resin. It will be 
understood that a plurality of strengthening members 
or buffer tubes impregnated or coated with the ther- 15 
moplastic resin/water-swellable particulate material 
mixture may be incorporated into a single cable, if de- 
sired. 

The method of the present invention enables a 
wide range of strengthening members or buffer tubes 20 
to be Impregnated or coated with the thermoplastic 
resin/water-swellable particulate material mixture. It 
is believed that the process of impregnating or coat- 
ing the strengthening member or buffer tube with the 
thermoplastic resin/water-swellable particulate mate- 25 
rial mixture causes the powder to accumulate at the 
surface of the composite, thus exposing the major 
proportion of the water-swellable particulate material 
to any incoming water, thus allowing the maximum ef- 
fective use of the water-swellable particulate material 30 
in the water blocking composites. The method of the 
present invention provides a water blocking compo- 
site in which the water-swellable particulate material 
is adhered to the composite to prevent problems of 
powder flaking and also provides a composite which 35 
is coherent as a whole to prevent the appearance of 
loose fibres. 

In carrying out the method of the present inven- 
tion the thermoplastic resin preferably contains from 
1 0 to 200 parts by weight, more preferably from 20 to 40 
50 parts by weight, of the water-swellable particulate 
material per 100 parts by weight of the resin. 

The mixture of the water-swellable particulate 
material and the molten thermoplastic resin may be 
contained in a bath through which the strengthening 45 
member or buffer tube may be passed continuously, 
for example in the form of glass fibre filaments, glass 
fibre tow bundles, glass fibre rope or glass fibre rod. 
The level at which the mixture is impregnated into or 
coated onto the strengthening member or buffer tube so 
may be controlled by the length of time that the sub- 
strate is immersed in the bath, the incorporation of 
dies, rollers or doctor blades through or past which the 
fibrous substrate passes, or by any other suitable 
means. The shape and thickness of the composite 55 
may also be controlled at the impregnation/coating 
stage by the rollers or die, or by the use of a second 
set of rollers having a controllable nip size through 



which the composite passes. 

An advantage of the method of the present inven- 
tion is that no curing or drying stage is required during 
manufacture since the thermoplastic resin only re- 
quires to be cooled to a solid form. This can be ach- 
ieved by air cooling or enforced cooling, if desired. 

The present invention will be further described 
with reference to the single Figure of the accompany- 
ing drawings which diagrammaticaily illustrates one 
method of carrying out the invention. 

A glass tow 1 is passed into a bath 2 containing 
a mixture of a molten resin and a superabsorbent 
polymer powder. The glass tow is passed beneath a 
first sat urator bar 3, over a second saturator bar 4 and 
under a third saturator bar 5 in order to ensure that the 
tow is thoroughly impregnated with the resin/ water- 
swellable polymer mixture. The glass tow exits from 
the bath through a die 6 and enters a cooling zone 7 
which may, if desired, have cool air blown there- 
through. On exiting from the cooling zone the impreg- 
nated glass tow then passes through a pair of shaping 
rollers 8 which control the thickness of the impregnat- 
ed glass tow emerging therefrom. The resultant com- 
posite 9 is then passed to a haul-off and wind-up unit 
to give a final product package. 

The present invention will be further described 
with reference to the following Examples. 

EXAMPLE 1 

A single glass tow bundle was passed through a 
molten mixture of an ethylene vinylacetate based hot- 
melt adhesive (Instantlok 34-2661; National Starch) 
containing 30 parts by weight per 100 parts by weight 
of the adhesive of a superabsorbent polymer powder 
(Aridall 1820F; Chemdal Ltd) in a heated bath at a 
temperature of from 150° to 160°C with a 0.035" di- 
ameter circular die installed in the front face. The res- 
in/water swellabfe polymer mixture was impregnated 
into the tow by passage over three saturator bars im- 
mersed in the molten mixture. The loading of the mix- 
ture onto the glass tow bundle was controlled by the 
die. The hot impregnated tow was passed through an 
air cooling unit, and into the nip of a pair of steel shap- 
ing rollers set 0.5mm apart The resultant composite 
was then passed to a haul-off unit and wound onto a 
cardboard core to give the final product package. The 
product composite was 0.6mm thick and 1 .5mm wide. 

EXAMPLE 2 

Using the method of Example 1, but with the nip 
of the shaping rollers set at 0.4mm, a composite of 
0.5mm thickness and 1.7mm width was produced. 

EXAMPLE 3 

Using the method of Example 2, but using a 
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TWARON fibre tow in place of glass, an aramid based 
composite of 0.5mm thickness and 1.5mm width was 
produced. 

EXAMPLE 4 

A resin blend was made up from a 1:1:1 mixture 
of ethylene-vinylacetate (Grade 18/150-300; Elf Ato- 
chem), hydrocarbon resin (Kristallex 3115; Hercules 
Inc.), and microcrystalline wax (Okerin 139; Astor 
Stag Ltd) and 30 parts per hundred parts of the blend 
of Aridall 1820F mixed therewith. This mixture was 
heated in a bath at 110 to 120°C and coated onto a 
glass tow to produce a composite of 0.5mm thickness 
and 1.7mm width. 

EXAMPLE 5 

A 2mm diameter epoxy/glass rod, designed as a 
central strengthening member for a fibre optic cable, 
was coated with a mixture of a hot melt adhesive (In- 
stantlok 34.2661) containing 30 parts by weight per 
1 00 parts by weight of the adhesive of a superabsor- 
bent polymer (Aridall 1820F), through a die, to pro- 
duce a composite with a 100 micrometre thick outer 
water absorbing layer. 

EXAMPLE 6 

A 2mm diameter epoxy/glass rod, similar to that 
used in Example 5, and extrusion coated with a 2mm 
thick jacket of linear low density polyethylene, was 
coated on the outer polymeric surface with the mix- 
ture of hot melt adhesive and superabsorbent poly- 
mer as described in Example 5, through a suitable die, 
to produce a composite with a 50 micrometre thick 
outer water absorbing coating. 

EXAMPLE 7 

Two tows of glass were passed into the bath sys- 
tem as described in Example 1 through separate dies 
and out of the bath through a single die as a compo- 
site ribbon. The other processing conditions were as 
described in Example 1. 

EXAMPLE 8 

A 2mm diameter buffer tube, i.e. a polybutylene 
terephthalate tube containing optic fibres and hydro- 
phobic gel, was coated with the mixture and by the 
method of Example 5, resulting in a 100 micrometre 
thick water absorbing coating. 

TESTING 

The cable industry tests blocking systems by in- 
corporating the product into a cable assembly and 



subjecting a Im sample (open at both ends) to a head 
of water at one end. the current test is to use a Im 
head of water, and test the cable for 24 hours. If no 
water appears at the open end of the sample within 
5 this time, the sample is deemed to have passed. It 
has recently been noted that the industry is consid- 
ering changing this test to a 3m head of water conse- 
quently this, more rigorous, test was used to evaluate 
the above product 
10 As an initial assessment, a simulated cable was 

x prepared by constraining a bundle of 80 strandsof the 
product of Example 1 in a 1 cm (final diameter) heat 
shrinkable tube, and exposing a Im length of this tube 
to a 3m head of water. After 24 hours no water was 
is observed at the open end of the sample. Using trans- 
parent tubing, and coloured water, allowed the pro- 
gress of the water front along the sample to be fol- 
lowed. The maximum travel after 24 hours was noted 
at 30cm; leaving the sample on the rig for a further 3 
20 days showed that no further movement of water along 
the sample occured. 

The composites of Examples 2, 3 and 4 also 
passed the above test 

The material of Example 2 was made into a simu- 
25 lated cable in the following manner - 1 7 strands of the 
composite were wrapped around a 1cm diameter 
polyethylene rod of 1m length, with a pitch of three 
turns per metre. This assembly was constrained in a 
heat shrinkable tube, and tested in a similar manner 
30 to the previous samples. This simulation also passed 
the 3m head of water. 

A water blocking rod of Example 5 was incorpo- 
rated into a simulated cable in the following manner - 
six buffer tubes (as defined in Example 8) of the 
35 same diameter as the rod were helically disposed 
equally around the rod with a pitch of three turns per 
metre. The external spaces between the buffer tubes 
were filled with an inert hot-melt adhesive, using a 
commercial hot-melt gun, taking care to avoid leak- 
40 age of the adhesive into the inner space between the 
rod and the buffer tubes. The assembly was then 
jacketed with heat-shrinkable, transparent, tubing 
and subjected to the 3m head of water test. No flow 
of water through the sample was noted after the re- 
45 quired 24hr period. 



Claims 

so 1. A water blocking composite for use in cables 
which comprises one or more strengthening 
members or buffer tubes impregnated with or 
coated with a mixture of a thermoplastic resin and 
a water-swellable particulate material. 

55 

2, A composite as claimed in claim 1 wherein the 
water blocking composite is a central strengthen- 
ing member, an upjacketed central strengthening 
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member, an intermediate strengthening member, 
a spacer, or an outer strengthening wrap. 

3. A composite as claimed in daim 1 or claim 2 
wherein the strengthening member is a fibrous 5 
substrate which comprises glass fibre or aramid 
fibre. 

4. A composite as claimed in any one of the preced- 
ing claims wherein the thermoplastic resin com- 10 
prises a hot melt adhesive. 

5. A composite as claimed in any one of the preced- 
ing claims wherein the water swellable particu- 
late material comprises a superabsorbent poly- 15 
mer. 

6. A composite as claimed in claim 5 wherein the su- 
perabsorbent polymer is a partially cross-linked 
acrylate polymer. 20 

7. A method for the preparation of a water blocking 
composite for use In cables, which method com- 
prises impregnating or coating one or more 
strengthening members or buffer tubes with a 25 
molten thermoplastic resin having a water-swel- 
lable particulate material dispersed therein, and 
cooling the impregnated fibrous substrate to sol- 
idify the thermoplastic resin. 

30 

8. A method as claimed in claim 7 wherein the arti- 
cle is in a continuous form. 

9. A method as claimed in claim 7 or claim 8 wherein 

the strengthening member comprises glass fibre 35 
filaments, glass fibre ribbons, glass fibre tow 
bundles, glass fibre rope or a glass fibre rod. 

10. A method as claimed in any one of claims 7 to 9 
wherein the thermoplastic resin contains from 10 40 
to 200 parts by weight of the water-swell able par- 
ticulate material per 100 parts by weight of the 
resin. 

11. A method as claimed in any one of claims 7 to 10 45 
wherein the article is passed continously through 

a bath containing the molten thermoplastic resin 
having a water-swellable particulate material dis- 
persed therein. 

50 

1 2. A cable which incorporates therein a water block- 
ing composite as claimed in any one of claims 1 
to 6. 

13. A cable as claimed in claim 12 wherein the water 55 
blocking composite is in the form of a rod which 

is incorporated into the cable as a central 
strengthening member. 



14. Acable as claimed in claim 12 wherein the water 
blocking composite is in the form of a tape or a rib- 
bon which is incorporated into the cable as an out- 
er strengthening wrap^ 
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